Atrial septal aneurysm is an uncommon occult cardiac source of cerebral embolism. It is usually asymptomatic, and clinical cardiologic examination and electrocardiography fail to reveal its presence. We report a case of a 34-year-old woman with sudden right hemiplegia and aphasia from occlusion of the left carotid siphon in whom an atrial septal aneurysm was detected by two-dimensional echocardiography. The absence of atherosclerotic risk factors and vascular lesions proximal to the carotid occlusion strengthened a causal relation between atrial septal aneurysm and cerebral infarction. Consequently, two-dimensional echocardiography may be advisable in every patient with unexplained ischemic stroke to detect possible occult embolic cardiac abnormalities. (Stroke
A trial septal aneurysm is an uncommon localized malformation of the interatrial septum, which protrudes into the right or left atrium or both. This lesion is mainly associated with congenital or acquired heart disease and is rarely present as an isolated lesion. 1 "* Atrial septal aneurysm is occasionally recognized in asymptomatic subjects. Serious complications such as embolic phenomena may, however, occur. 13 About 230 cases of atrial septal aneurysm have been reported so far, but only a few cases have been described in association with cerebral embolism.
We report the case of a young woman with carotid ischemia, in whom the aneurysm was detected by echocardiography. This patient was identified in a prospective study of 350 consecutive patients with cerebral ischemia submitted to two-dimensional echocardiography in our institution between 1982 and 1986.
Case Report
A 34-year-old right-handed woman was admitted 4 hours after abrupt occurrence of right hemiplegia and aphasia. Her medical history was unremarkable; no risk factors for atherosclerosis were present. Cardiac physical examination and electrocardiogram (ECG) were normal; blood pressure was 130/80 mm Hg. Chest x-ray was normal. Computed tomography of the brain was normal on admission but revealed a left frontotemporal low-density area on the second day ( Figure 1 ). Left carotid angiography, performed on admission, showed occlusion of the carotid siphon in the absence of atherosclerotic lesions proximal to the occlusion (Figure 2 ). Two-dimensional echocardiography (ATL Since a causal relation between stroke and atrial septal aneurysm was deemed very likely, anticoagulant treatment with warfarin was started. After 7 months' follow-up the patient is moderately disabled. No recurrence of systemic embolism has occurred.
Discussion
Cardiac embolic lesions account for about 15% of ischemic strokes in clinical stroke registries.
14 Medical history, physical examination, and ECG permit us to recognize most embolic cardiac abnormalities so routine echocardiography in unselected patients with cerebral ischemia is probably unnecessary. 15 Atrial septal aneurysm is a striking example of an occult embolic cardiac source of cerebral ischemia. The aneurysm, when it occurs in isolation, is not in fact associated with abnormalities of either physical examination or ECG. 16 Also, in our experience, this lesion turned out to be an unexpected echocardiographic finding.
The embolic potential of atrial septal aneurysm has been claimed by several authors reporting systemic or pulmonary embolism.
37 " 13 Anatomic findings support such a clinical assumption; Silver and Dorsey 1 documented the presence of a thrombus at the base of an aneurysm at autopsy, and Grosgogeat et al 7 described the histologic appearance of a partly organized thrombus in a resected aneurysm. Another cause of systemic embolism might be paroxysmal supraventricular arrhrythmias, which have been observed in patients with atrial septal aneurysm. 4 ' 17 A causal relation between atrial septal aneurysm and stroke in our case is supported by clinical and radiographic findings. The clinical features that suggest embolization include abrupt onset of maximal neurologic deficit in a young active woman without atherosclerotic risk factors. The angiographic features that reinforce the diagnosis of cardiogenic embolism are the occlusion of the internal carotid artery in the siphon in the absence of atherosclerotic lesions proximal to the occlusion.
The association of atrial septal aneurysm with cerebral ischemia has been rarely reported in the literature, and a causal relation cannot be assumed with certainty in every case. Between 1973 and 1986, 13 cases of atrial septal aneurysm associated with cerebral ischemia have been described (Table I) . 13 However, in only five cases was a causal relation between that cardiac lesion and cerebral ischemia strongly suggested. The diagnosis of atrial septal aneurysm has been made occasionally in the past as an unexpected finding at necropsy.
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- 19 Angiocardiography, an invasive technique, is obviously not practical as a routine examination for the detection of the aneurysm. Furthermore, angiocardiography does not allow direct visualization of the interatrial septum but shows a filling defect that may be mistaken for an intra-atrial tumor or thrombus.
-

20
- 21 Intravenous digital subtraction angiocardiography 9 and nuclear imaging 12 have been recently employed for the visualization of atrial septal aneurysm. However, two-dimensional echocardiography is the most useful diagnostic examination for the detection of this lesion. 4 ' 10 " 1 " 2 - 24 The reliability of this •Venous digital subtraction angiography of cervical vessels only.
noninvasive technique is higher than that of angiocardiography, and two-dimensional echocardiography should therefore be considered the gold standard technique for the diagnosis of atrial septal aneurysm. The detection of atrial septal aneurysm in a patient with cerebral ischemia in the absence of atherosclerotic cerebrovascular disease is important for possible therapeutic implications. Anticoagulant treatment has been employed by us and other authors. 7 -" Surgical repair has been preferred by some others to avoid the need for long-term anticoagulation. In conclusion, atrial septal aneurysm should be taken into account as a rare occult cardiac source of cerebral embolism. Atrial septal aneurysm is usually asymptomatic, and clinical cardiologic examination and ECG fail to reveal its presence. Our observation therefore suggests the need to perform two-dimensional echocardiography in every patient with unexplained cerebral ischemia to detect possible occult cardiac abnormalities.
